In recent years there has been a growing interest in using cardiac pacing as additive treatment in severe heart failure. It is estimated that 30% of patients with severe heart failure have intraventricular conduction disturbances mechanically characterised by a discoordinate ventricular contraction pattern and wide QRS complexes.
1 Multisite biventricular pacing, which restores the synchronisation of the ventricular contraction, could be expected to be beneficial in such patients. A clinical benefit from biventricular pacing in heart failure was first suggested by Bakker and colleagues.
2 Thereafter acute and short term haemodynamic benefits, including decreases in filling pressures and mitral regurgitation and improvements in diastolic filling and cardiac output, from biventricular pacing were demonstrated. 3 4 It is, however, by no means clear whether acute and short term haemodynamic benefits will translate into long term or indeed into clinical improvements. Moreover, randomised trials are needed to establish the true value of this treatment.
Results from uncontrolled studies suggest that multisite pacing improves selected heart failure patients. 5 The largest of these is the Insync study. It comprised 68 patients with severe heart failure of mixed aetiology. All patients had severe heart failure, New York Heart Association (NYHA) functional class III-IV, and a QRS duration of at least 150 ms. Significant improvements by biventricular pacing were seen in most patients after three and six months of pacing compared to baseline with regard to NYHA class, six minute walk distance, and quality of life. Moreover, pacing reduced the QRS duration significantly and normalised the intraventricular delay as an indication that ventricular resynchronisation had been achieved.
Hospital care constitutes a major cost in heart failure management. 6 One recent study demonstrated a reduced need for all cause and heart failure related hospital care in parallel with clinical improvements by biventricular pacing. 7 Even though pacemaker treatment is not inexpensive, neither is hospital care. If biventricular pacing is proven to be eYcient in the long term, it could prove to be cost eVective.
Increased sympathetic activity in severe heart failure carries a negative impact on survival. One study indicates that biventricular pacing modifies sympathetic activity in those patients with the highest baseline norepinephrine (noradrenaline) concentrations. 8 Moreover an increased vagal influence following biventricular pacing and reduced QT dispersion has been observed. If this is true, biventricular pacing could reduce the risk for ventricular arrhythmias.
There are a number of randomised trials on the eYcacy and safety of biventricular pacing, the results of which remain to be published. In the PATH CHF (pacing therapy in congestive heart failure) trial, patients with severe heart failure in NYHA III or IV and a QRS duration of at least 120 ms were included. After an extensive acute invasive evaluation performed during implantation, the patients were randomised to one month each of pacing in the best univentricular mode-that is, right or left ventricular pacing only, no pacing, and biventricular pacing. The study enrolment ended in 1998 and included 54 patients. Interim results indicate a 40% improvement in the six minute walk distance and a 50% improvement in quality of life both after one month of the best univentricular mode, in most cases constituted by left ventricular pacing, and one month of biventricular pacing.
The MUSTIC (multisite stimulation in cardiomyopathy) study involves 120 patients. 9 Enrolment was completed in June 1999. This study includes only NYHA class III heart failure patients with a QRS duration of at least 150 ms. The patients were randomised in a single blind crossover fashion to three months each of biventricular pacing or fixed rate ventricular pacing at a rate of 40 beats per minute. The primary end points are the six minute walk distance and maximal oxygen uptake, with quality of life as a secondary end point. We need the results of these and other ongoing randomised trials to assess whether biventricular pacing can be considered outside the research community.
Presently this treatment should be confined to specialised centres with ongoing research projects in the field. There are several reasons for this: the value of the treatment needs to be firmly established; the left ventricular lead introduction requires training; and pacemaker programming and follow up is more complicated than with conventional pacing. Early and late left ventricular lead dislodgements, cross talk, and left phrenic nerve stimulation, not uncommon in biventricular pacing, are examples of this complexity. Probably, many of these diYculties will be overcome by technical improvements in lead and pacemaker technology.
Biventricular pacing is a promising treatment in patients with severe heart failure with intraventricular conduction disturbances. It helps improve patients by at least one functional class, increases the six minute walk distance by 20-40%, increases the maximal oxygen uptake by 10-40%, and improves quality of life (as assessed by the Minnesota form) by 40-50%. These figures are impressive, even considering the placebo eVects of pacemaker implantation, and are comparable or surpass what has been found in drug trials involving similar patients. 10 From uncontrolled studies it is also clear that not all patients respond to this treatment. Clinical, electrical or echocardiographic predictors of response to pacing are needed in view of the costs involved in pacemaker implantation and follow up. Current knowledge, mainly from the Insync trial, indicates that clinical parameters are poor predictors of response. Neither age, aetiology nor NYHA class are useful to predict a response to pacing. The value of electrical predictors appear equally poor. The currently used electrical predictor-a long QRS duration at baseline-does not appear to suYce. Although a QRS duration of more than 160 ms indicated an acute haemodynamic response in the PATH CHF trial, 4 this was not a predictor of a short term clinical response to pacing in the InSync trial. In this study a narrowing of the QRS complex by biventricular pacing was instead found in the responders. At surgery a large active pseudoaneurysm abscess cavity originating from the old aortotomy suture line was found (bottom). Surgical approach included femoral-femoral cardiopulmonary bypass, with careful repeat sternotomy and dissection of the proximal ascending aorta allowing for cross clamping at the level of the innominate artery take oV. The aorta was opened laterally, allowing identification of the origin of the pseudoaneurysm at the medial start site of the previous aortotomy, approximately 2 cm above the aortic annulus. The abscess cavity contained fresh pus and clotted blood. The abscess and involved aortic wall was debrided, and the ascending aorta was reconstructed by patch aortoplasty using cryopreserved homograft aorta. The bioprosthetic valve did not appear to be involved in the infectious process, and was left in situ.
Following omentoplasty and chest closure the patient was extubated and had an uneventful early postoperative course. Unfortunately she died from complications related to a pulmonary embolus two weeks later.
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